Purification and partial characterization of the pancreatic proteolytic enzymes trypsin, chymotrypsin, and elastase from the chicken.
The purpose of this work was to isolate, purify and partially sequence trypsin, chymotrypsin and elastase from the chicken pancreas. The extraction of the pancreatic zymogens with 0.5 M CaCl2 at pH 7.5 for 9 h appeared to be most effective in obtaining maximum recovery of the three enzymes. The sequential Cucurbita maxima trypsin inhibitor I/bovine pancreas trypsin inhibitor/soybean trypsin inhibitor affinity chromatography gave the best result for the isolation of trypsin, chymotrypsin and elastase, respectively, from the same extract. For each proteinase, multiple form of enzymatic activity could be observed after gel electrophoresis and each form was further purified on an ion-exchange column. The N-terminal amino acid sequence of trypsin and chymotrypsin showed homologies with the bovine enzymes whereas elastase showed homologies with the porcine enzyme. The molecular mass of trypsin, chymotrypsin and elastase were estimated to be 23,500, 25,700 and 25,000, respectively, which are values close to those in mammalian species. Although some kinetic constants (Km and k(cat)/Km) appeared different from those observed in other species, the pH dependent enzymatic activities were similar to those reported in other animal species.